T HE NEED TO PUBLISH, for both documentation and teaching purposes, radiologic images on the internet requires a conversion of the images to Joint Photographic Expert Group (JPEG) or Graphic Interchange Format (GIF). t It is in fact impossible to publish radiologic images in the native Digital Imaging and Communications in Medicine (DICOM) format." which is not recognized by the most commonly employed web browsers. To obviate this problem, we developed a Java applet with the ability to display DICOM, GIF, and JPEG radiologic images.
MATERIALS AND METHODS
The viewer is written in Java 1.0 (Sun Microsysterns, Palo Alto, CA) for the greatest compatibility with all web browsers? The tool offers the capability to modify brightness and contrast (windowing, Fig 1) and to magnify the picture (magnification lens, Fig 2) . Only for DICO~1 images, the viewer can display all of the information embedded in the image.
RESULTS
The viewer has been tested with many different DICOM files generated by our picture archiving and communication system (PACS; Siemens [Munich, Germany] Sienet) or downloaded from the internet. The tool works well with the DICOM 3.0 file format, even if for previous release of the standard the correct functioning is not assured. The software is compatible with the most popular and the web browsers, Microsoft Internet Explorer 3.0 (Microsoft, Redmond, WA) and Netscape Navigator 4.5 (Netscape Communications, Mountain View, CA), as well as the newest, such as Sun HotJava (Sun Microsystems), and works well in Windows, Sun Solaris, and Macintosh (Apple, Cupertino, CA).
A 512 -kb image (a standard magnetic resonance image) requires about 5 seconds to be shown on an Intel (Santa Clara, CA) Pentium II with 32 Mbyte of RAM connected on a to Mbit/s ethernet network. About 3 seconds are needed to download the file and about 2 seconds to display the image. Windowing and zooming are quick enough for clinical use.
CONCLUSIONS
The applet allows DICOM medical images to be published directly on the world wide web, without converting them to another graphical format. Moreover, it supplies some image processing tools common in the radiologic environment. The viewer characteristicss make it suitable for preparing educational web radiology sites or for clinical files on the web.
The DICOM Viewers are being used in some electronic medical sheets, like that of the Italian Rare Tumours Network (http://IVIVIV.istitlitOtIllIlOri. mi.it/rtr.htm ). The Rare Tumours Network is a permanent joint collaboration of many Italian Oncological Centres, with the aim to increase the quality of care for patients with rare tumors. An internet database is used to share clinical and follow-up data from the Network members. The web database uses the DICOM Viewer to show radiologic and histologic images added to the textual information for documentation only (not for diagnosis).
The viewer's performances are a little poor, particularly on the internet. Better performances are achieved on a local area network (Intranet). To increase performance, we wiII rewrite the software in Java 1.I. The software is freely available from the author.
